The role of carboxymethyl substituents in the interaction of tetracationic porphyrins with DNA.
Cationic porphyrin-based compounds capable of interacting with DNA are currently under extensive investigation as prospective anticancer and anti-infective drugs. One of the approaches to enhancing the DNA-binding affinity of these ligands is chemical modification of functional groups of the porphyrin macrocycle. We analyzed the interaction with DNA of novel derivatives containing carboxymethyl and ethoxycarbonylmethyl substituents at quaternary nitrogen atoms of pyridinium groups at the periphery of the porphyrin macrocycle. The parameters of binding of 5,10,15,20-tetrakis(N-carboxymethyl-4-pyridinium)porphyrin (P1) and 5,10,15,20-tetrakis(N-ethoxycarbonylmethyl-4-pyridinium)porphyrin (P2) to double-stranded DNA sequences of different nucleotide content were determined using optical spectroscopy. The association constant of P1 interaction with calf thymus DNA (K = 3.4 × 10(6) M(-1)) was greater than that of P2 (K = 2.8 × 10(5) M(-1)). Preferential binding of P1 to GC- rather than AT-rich oligonucleotides was detected. In contrast, P2 showed no preference for particular nucleotide content. Modes of binding of P1 and P2 to GC and AT duplexes were verified using the induced circular dichroism spectra. Molecular modeling confirmed an intercalative mode of interaction of P1 and P2 with CpG islands. The carboxyl groups of the peripheral substituent in P1 determine the specific interactions with GC-rich DNA regions, whereas ethoxycarbonylmethyl substituents disfavor binding to DNA. This study contributes to the understanding of the impact of peripheral substituents on the DNA-binding affinity of cationic porphyrins, which is important for the design of DNA-targeting drugs.